To reduce the increased burden of diet-related disease and promote human potential through food and nutrition globally, harmonization of efforts is urgently needed. This article examines the concept of food-based dietary guidelines (FBDGs) and discusses the possibilities and challenges of harmonizing the process of developing and implementing dietary guidelines. The authors argue that while the development of FBDGs has contributed to the understanding of the role of nutrients and foods in achieving optimal health, the impact of these guidelines on human health has been limited.
Introduction
The establishment of food-or nutrient-based dietary guidelines (FBDGs or NBDGs) is a complex issue; this complexity will most likely continue to increase in the future as knowledge of the science base and the need to consider context in the application of FBDGs/NBDGs increase. International agencies and national authorities around the world are faced with the need to inform and educate all constituencies involved in this process. Food and nutrition policy makers, planners, and common citizens need to be able to manage and make food choices at the national, community and individual levels. Several countries, beginning with those in the industrialized world, have developed FBDGs as one of many tools for this purpose. FBDGs are generally developed with the expectation that they will help to improve the effectiveness of nutrition education efforts, directed both to the general public and at the national level [1] .
The US Government has developed and tendered official dietary advice for the public since 1894. The first US food guides were promoted in 1916 as conceptual frameworks for selecting the kinds and amounts of a variety of foods, which together provided a nutritionally satisfactory diet [2, 3] . Over the years, the US food guides have changed as nutrition knowledge has advanced and new discoveries relating diet and health have been made. The guides primarily focused on the Suttilak Smitasiri and Ricardo Uauy S142 needs of individuals; they were supposed to ensure that people were getting enough nutrients from their diet. This focus has progressively been reoriented by the need to obtain a diet sufficient in energy and specific nutrients and avoiding deficiency as well as excess. In 1992, despite successful promotion of food guides, the US government wanted the public to place greater emphasis on following FBDGs and thus developed the Food Guide Pyramid as a graphic representation of the dietary guidelines [4] . As a result, several countries in both developed and developing regions of the world followed the approach taken by the US Department of Agriculture in establishing dietary guidelines as well as in adopting or applying the Food Guide Pyramid [5] .
The greater recognition of how dietary changes affect patterns of disease and the evidence that a nutrition transition was occurring led the Food and Agriculture Organization/World Health Organization (FAO/WHO) to address the need to establish a common approach in the "Preparation and use of food-based dietary guidelines. " The corresponding report of the joint Expert Consultation was published in 1996 [6] . The objective of establishing FBDGs was both to ensure the prevention of nutrition-related communicable diseases (NRCDs) and to prevent nutritional deficiencies through proper nutrition education and food-based interventions if necessary. This publication has been of key importance for international agencies, especially FAO and WHO, as well as for countries in the promotion of national FBDGs. FBDGs have served to take nutrient-based recommendations one step closer to practice, particularly in developing countries. They have also served to define nutrition education goals as part of the national plans of actions for improved nutrition [1] . Recently, some fundamental questions regarding the concept and effectiveness of FBDGs have been raised. For instance, evidence indicates that inappropriate diets and lack of physical activity are responsible for approximately 30% of preventable morbidity and mortality in the United States. Given the fact that FBDGs have been developed and implemented in the country for more than 100 years, the success of the food guides in contributing to better health and nutrition of this population is thus open to question [7] . Other critical issues raised include the process utilized in deriving FBDGs and the process used in developing a scientific consensus, insufficient participation of important stakeholders in the developmental process, lack of transparency in both their development and implementation as well as a greater concern about scientific adequacy in examining the relationship between diet and disease. Further, some suggest that the real criticism of the FBDGs is the fact that governments have not yet given adequate attention to promoting them [2, [7] [8] [9] .
This article aims to examine the concept of FBDGs and explore the possibility of harmonizing the process of developing dietary guidelines. We will also suggest ways and means to enhance effectiveness of future FBDGs by addressing critical aspects of both development and implementation. The specific objectives are to » Provide a brief background on the evolution of FBDGs in various countries; » Establish the necessary science-based foundation for the development of FBDGs; » Specify the necessary processes in the development and the key elements for success in the implementation of FBDGs within countries and regions; » Discuss weaknesses and strengths in the communication and implementation strategies for FBDGs; » Recommend ways and means to enhance effectiveness of the FBDGs in the future; » Analyze whether harmonized approaches in establishing global FBDGs are desirable, possible, and achievable.
The foundations of FBDG development: Common sense and science
Food selection guides have been proven useful in the past, especially during difficult times when it was necessary to manage national food supplies and food and nutrition security carefully. During World War I, for example, the food guides and related campaigns served to define targets for food production and distribution in an effort to balance the requirements of feeding US troops and populations. They were also helpful in the control and management of food security problems and undernutrition during the Great Depression. The US Government used the food guides to issue monthly ration stamps to citizens and assigned point values for each food item in order to ensure national food security during World War II [2] . As societal dynamics became more complex during times of peace, food selection guides and other food and nutrition policies became closely linked in the country [8] . Thus, it can be said that food selection guides were originally created with the common sense and good will of individuals in a society ready to follow guidelines to avoid hunger and starvation among its citizens. These guides become especially important in convincing the public to sacrifice a more abundant food supply in order to support more urgent priorities, i.e., feeding the troops to win a war. During wartime, mass psychology as a force shaping human behavior operates quite differently than in periods of peace and prosperity. Human beings tend to comply more willingly with authoritative directives when they feel threatened by external agents. Individuals are ready to give up their individual freedoms temporarily in support of the overall well-being of society. This has been a fundamental justification for efforts to support the necessity of food guides, to enhance their credibility, S143 and to secure compliance with food guides. Moreover, previous experiences indicate that the guidelines are especially effective when the food supply is plentiful and decisions on food choices no longer belong to the government but depend on individual choice. Over the past decades, a science-based approach evaluating the available evidence on diet and health has been adopted to strengthen the validity of FBDG development [10] .
A greater interest in establishing a solid science base for food and nutrition recommendations among nutritionists and policy makers has led to significant advances in our knowledge of how food, diets, and nutrition affect health throughout the course of life. However, due to the reductionistic nature of present nutrition, food, and medical sciences, establishing FBDGs serves to better understand the role of nutrients and diet in health but is thus far clearly insufficient to take the knowledge of how diets affect human health and well-being into action. Problems due to lack or excess of specific nutrients remain, and preventive measures such as food fortification or nutrient supplementation programs have been established in both developed and developing countries. These approaches are, nevertheless, insufficient to tap on the knowledge required to modify food intake and physical activityrelated behaviors responsible for the present epidemic of obesity and related chronic diseases. Addressing the need for individual and social behavioral development has major implications in defining policies and programs to prevent and control the present epidemic of nutrition-related diseases.
Expert groups or committees developing sciencebased FBDGs commonly face the problem of overwhelmingly fragmented massive scientific information. The process needed to translate this information into knowledge that allows the categorization of the strength of the evidence in support of relationship between dietary constituents and disease is a key step in the development of nutrient intake goals and the corresponding food-based recommendations for optimal health at all stages of life. Additionally a necessary technical consensus concerning the role of multiple other factors that condition the relevant nutritional problems must be reached. This is commonly difficult, since the role of the factors determining the supply of and access to safe and nutritious foods, as well as the social, economic, and cultural determinants of food choices, are ignored or not clearly identifiable from the published literature. In most cases, fulfillment of these conditions is difficult to achieve. Experiences often indicate that the guides are not based on science alone. In practice, they are usually restricted by the limitations in available scientific knowledge and judgments of selected experts that may have strong biases or are not fully independent of selected interest groups; there is also commonly a strong open or covert pressure from various stakeholders which often succeed in defining the final form taken by FBDGs. For the development of the US 2005 Dietary Guidelines, an evidence-based approach was used for the first time to develop the key messages [11] . Despite the limitations, technical consensus opinion of expert groups is an essential step in establishing food-and nutrient-based dietary guidelines and recommendations [12] .
Many countries have followed the methods outlined in this section as a way to define goals for recommended nutrient intakes and foods that supply them; thus guiding the selection of foods for optimal health in a given population. In fact, as will be presented later, there are many commonalities in the key food-based dietary guidelines around the world. The basic premise is that the guides should promote overall health and prevent physical and/or mental disability at all stages of the life course. Consequently, the main target group for FBDGs is people in good health. The guides, in principle, should be based on up-to-date research, focus on the total diet, be useful to the target audience, and meet nutritional goals based on people's usual food and dietary patterns. Moreover, the guides should allow maximum flexibility and practicality. Last but not least, the development of the food guides should be evolutionary, promoting gradual progress and avoiding radical revisions. These considerations are based on the analysis of a study of the evolution of food guides and on a needs assessment of the US professional community conducted in the early 1980s [4] .
Despite these sound philosophic goals, it is indeed perplexing to realize that most US citizens are currently facing the consequences of nutrition-related chronic diseases. Perhaps the successful application of FBDGs in countries such as the United States has become extremely complex, and the capacity for science-based FBDGs to affect food choices in that context is limited. They are no longer relevant, unlike the case during difficult times in the past when food guides proved to maximize health benefits given a restricted food supply. We suggest that at present there are basic contradictions between the goals of optimizing nutrition and public health and the prevailing market forces that shape the supply and demand for foods, thus imposing limitations on the effective implementation of FBDGs. Or perhaps FBDG promotion has been ineffective in achieving sustained changes in nutrition-related behavior necessary to affect health conditions. Since no systematic evaluation of these alternative explanations for the limitations of FBDG has been attempted, there is no conclusive answer to this question. Moreover, diet is important but is only one among many interactive factors in the complex causation of nutrition-related chronic disease.
In some European countries, comprehensive and tailor-made strategic nutrition policies and interventions have been important in achieving successful large-scale dietary change with the corresponding Dietary guidelines and nutrient intake values S144 health benefits in curbing the epidemic of chronic disease. A wide range of social measures have been used: legal regulatory frameworks, economic incentives for healthy consumption and disincentives for unhealthy choices, organizational structures at the governmental level that establish national policies and programs to achieve the desired goals, and educational efforts at all levels of formal and nonformal systems. The food selection guides used in these countries serve to support or complement the overall dietary and nutrition interventions [13] . However, experiences thus far in developing countries generally indicate inadequate resources for both the development and the implementation of the food guides.
Therefore, it is indeed timely to consider revisiting the concept of FBDGs and their application in this rapidly changing world. Before they actually adopt the concept of FBDGs, countries and communities should perhaps examine themselves to determine the contextual elements within countries or communities that will enable or restrict the successful development and implementation of FBDGs. For instance, in the United States the dietary guidelines, by law, form the cornerstone of US federal nutrition policy and provide the basis for all federal nutrition education activities [14] . In Canada, dietary guidance has been an important element in the country's comprehensive health promotion efforts. These contexts are enabling factors for the development and implementation of FBDGs in these two countries. However, these positive factors are counteracted by the strong influence of marketing and advertising in shaping food choices of individuals and communities. The resources supporting the marketing of unhealthy diets are between 100-and 1,000-fold greater than the funds available to promote consumption patterns based on FBDGs. These are important common-sense considerations and serve as the foundation that will define the effectiveness of the efforts. It is essential that these be addressed before embarking on scientific exercises necessary for the development of FBDGs.
The process of defining FBDGs: From nutrients to foods and diets
The approaches used to define nutritional adequacy of diets and dietary recommendations have changed over time in accordance with the scientific understanding of the biochemical and physiological basis of human nutritional requirements in health and disease. The science of modern nutrition provides in most cases a solid underpinning for nutrient-based dietary recommendations but has limited information on the longterm effect of dietary patterns on health. There are obvious limitations to the reductionist nutrient-based approach; people consume foods and not nutrients, and moreover they consume foods in combinations that change over time and are affected by season and climate in addition to social and economic factors. The effect of specific foods and dietary patterns on health goes beyond the biochemistry and metabolism of the essential nutrients a food contains. For example, the availability and utilization of specific micronutrients is dependent on multiple interactions among nutrients themselves and between nutrients and the food matrix that contains them. Unless these are considered we will not assess the true nutritional value of foods. In addition, factors unrelated to diet commonly play a key role in the effect of diet on health; for example, parasitic infections rather than low iron intake may be the cause of anemia in many parts of the world. Similarly, if we ignore or undervalue the key role of physical activity in achieving energy balance, dietary recommendations per se will be of no use in preventing obesity and its consequences [5] [6] [7] . Moreover, people eat meals, and knowledge of meals and meal patterns is also critical in deriving the guidelines (see fig. 1 ).
Methods currently used in establishing nutrient-based recommendations
The clinical approach is based on the need to correct or prevent nutrient-specific diseases associated with intake deficiency. This method is highly specific but not very sensitive; for ethical reasons, clinical outcomes are clearly inappropriate to establish nutrient dose-response relationships.
Biochemical, physiological, or functional approaches based on indicators of nutritional sufficiency can serve to define the limits of insufficient and excess intake of specific nutrients. This approach requires that we have FIG. 1. Proposed process for defining food-based dietary guidelines for healthier populations S. Smitasiri and R. Uauy S145 a defined set of biomarkers that are sensitive to changes in nutritional state and specific in terms of identifying subclinical deficiency conditions. The use of balance data to define requirements should be avoided whenever possible, since in most cases, observed balance based on input-output measurements is greatly influenced by level of intake. Subjects adapt to high intakes by increasing output; conversely, they lower output when intake is low. Biomarkers that can be used to define requirements include measures of blood levels, nutrient stores, nutrient turnover, and critical tissue or organ pools.
The habitual consumption levels of "healthy" populations serve as a basis to establish a range of adequate intakes in the absence of quantitative estimates of requirements. This criterion has important limitations but remains the first approximation to establishing requirements when no other data are available.
The concept of "optimal nutrient intake" has been proposed over the past decades. The notion of an optimal nutrient intake is based on the quest for improved functionality in terms of muscle strength, immune function, or intellectual ability. This approach is based on the possibility that diet or specific nutrients may improve or enhance a given function, ameliorate the age-related decline in function, or decrease the burden of illness associated with loss of function. However, the concept of optimal intake is usually unsupported by appropriate population-based controlled studies of sufficient duration. The concept of optimal diet implies that we are looking beyond immediate benefits; the aim is to attain long-term benefits in both the duration and the quality of life [5] .
Values of recommended nutrient intakes (RNIs) based on different approaches may differ, so a key issue for harmonization is defining the preferred method to establish the nutrient-based recommendation. This in turn will be used to establish individual nutrient intake goals, which correspond to the desired target intakes that will contribute to achieving better health and nutrition for individuals living within an ecological setting. Their purpose is to promote overall health and/or control specific nutritional diseases induced by excess or deficit, and to reduce health risks, considering the multifactorial nature of disease. For some nutrients, the goal will be to consume at least a given amount, in other cases it may be to consume less than a certain amount, whereas in other cases it will be to consume within a given range with an upper and lower boundary. The nutrient intake goals should represent the intakes of individuals within a population. Thus, if we limit the intake of fat to less than 10% of energy from saturated fat, it means that individuals may obtain from 0% to 10% of their energy from saturated fat. If, on the other hand, we say that between 10% and 20% of total energy should be obtained from protein, it means that individuals should consume at least 10% and not more than 20% of energy from protein. In some cases the figure is given as a single number: for example, obtain at least 2.5% of total energy from essential fatty acids means that individuals should derive 2.5% or more of their total energy from these nutrients. When the chemical characterization of the food component responsible for the health benefit is not fully established, or the analytic methods differ significantly, the goal may be set in terms of type of foods, rather than an amount of nutrient: for example, in the case of fiber the recommendation is to "consume at least 400 g of fruits and vegetables a day. " There may be occasions when there is more than one distribution curve of individual nutrient intakes within a given apparently homogeneous population; it is even possible that one subgroup may have an intake that is considered too low whereas another subgroup may have an intake that is close to excess. The goal in this case is to increase in the intake for some, whereas there is a need to reduce the intake in another group. Establishing an optimal range in this case may mean increasing the intake for some individuals while decreasing the intake in others [5-7, 15, 16] .
FBDGs can be developed once the relevant nutrient intake goals for long-term health and the actual distribution of nutrient intakes are known. These should take into account the customary dietary intake patterns of individuals and the distribution of nutrient intakes within the population group(s), what foods are available, and the factors that determine the consumption of foods. FBDGs indicate what aspects of the dietary intake pattern should be modified, considering the ecological setting, the socioeconomic and cultural factors, and the biological and physical environment that affect the health, nutrition, and food supply of a given population or community.
Recent international and national expert committees have established nutrient-based recommendations for virtually every known essential human nutrient. The quantitative definitions of nutrient needs and their expression as recommended nutrient intakes (RNIs) have been important instruments for food and nutrition policy in many countries, serving to focus the attention of international agencies on nutritional deficiencies or excesses with health consequences. RNIs are customarily defined as the intakes of energy and specific nutrients necessary to satisfy the requirements of a group of healthy individuals. This nutrient-based approach has served well to advance science but has not always fostered the establishment of nutritional and dietary priorities consistent with broad public health interests at national and international levels. In fact, judged post facto, nutrient-based recommendations may have misguided some efforts to solve key nutritional problems. For instance, the emphasis on both the quantity and the quality of protein derived from studies of single food sources that evaluated the effect Dietary guidelines and nutrient intake values S146 of protein on growth rates of young animals placed a premium on the development of animal foods (meat, eggs, and cow's milk) and failed to include the concept of amino acid complementarities of cereal-legume mixes. In fact, when human infant and adult studies were conducted several decades later, the nutritional value of mixed diets from around the world was similar to that of animal proteins, except for a small increase in nitrogen lost in the stool when mixed vegetable protein sources were consumed. Thus, the protein gap was closed not by global initiatives to produce animal foods, but by a change in the experimental model used to assess human protein needs.
The change in the approach used to evaluate the energy needs of children serves as another illustrative example of the implications of the approaches used to assess nutritional needs. Recently the method has changed from one based on assessing intakes observed in industrialized countries to one based on measuring energy expenditure and evaluating energy stores necessary to maintain health. This change is of importance in addressing the global epidemic of obesity. The recent FAO/WHO/UNU 2004 report [15] established that energy needs of children have been systematically overestimated by 10% to 25%. Present data using energy expenditure estimation from doubly labeled water studies in infants under 1 year of age reveal that for this group the overestimation has been close to 20%; moreover, the estimates for breastfed infants are about 7% below those for formula-fed infants. These changes may appear to be of small magnitude, but if old recommendations are systematically used in the feeding of infants and children today, they can effectively serve to promote obesity in the early years of life. We are just now realizing that definitions of normality cannot be based solely on observations of intakes of apparently healthy populations but rather need to be based on favorable nutrition and health outcomes across the life span. We as nutritional scientists have a responsibility to critically examine not only the data but also the experimental designs used to obtain them. The context in which the experiment is done commonly defines the answer that is obtained; studies to assess nutritional needs and establish recommendations are by no means an exception.
In contrast to nutrient-based recommendations, FBDGs as instruments of policy are more closely linked to the diet-health relationships of relevance to the particular country or region of interest. Several key aspects should be considered in moving from nutrient intake recommendations to food-based dietary guidelines. We will provide a brief roadmap for this process; more detailed information can be obtained from the recently released US Department of Agriculture Dietary Guidelines Advisory Committee Report (www.health.gov/ dietaryguidelines/dga2005/report) [16] . The first step in this process is defining the magnitude of the deficit or excess based on the estimates of nutritional needs for long-term health and the distribution of intakes. This serves to assess what nutrients are most likely to be consumed in low enough or in excessive amounts to constitute a potential health risk. The likelihood of nutritional deficiency is based on the probability that subjects or group of subjects within a population consume below the estimated average requirement (EAR), or in the case of excess, that they consume above the defined tolerable upper intake level (UL) of the specific nutrient over time. In order to adequately calculate this probability, we need to know the nutrient intake for at least 2 days but preferably for several days. In general, if the measured usual intake is above the EAR and below the UL, the risk of deficit or excess will be low. If, on the other hand, we find a significant proportion of the population consuming below the EAR or above the UL we need to consider establishing guidelines to correct this situation and prevent the adverse consequences of nutrient excess or deficiency [5, 6] .
In developing FBDGs, we need to assess the change in dietary patterns required to achieve the recommended nutrient intakes. This will require that we have appropriate information on the chemical composition of the foods available to the population of interest and the amount of these foods commonly consumed. In some cases we need to increase or reduce the intake for virtually all of the population: for example, to reduce excess sodium intake typically resulting from consumption of salt added to foods during preservation or in cooking. In this case we may need to modify foodprocessing practices to prevent the health consequences of excess sodium consumption. On the other hand, for example, we will find that most of the population consumes insufficient folate. Thus the guideline in this case leads us to establish the need to have folate-fortified foods available to the general population, since it is quite difficult to meet the folate requirement with foods alone. In order to judge the adequacy of a dietary pattern, we need to assess not only the adequacy of the foods in providing sufficient but not excessive specific nutrients, but also the overall nutrient-to-energy density of the diet. Thus, if in order to meet the nutritional needs of a group the diet needs to be consumed at a level of energy that may prove excessive, given the activity pattern of the population, we may need to revisit our dietary guideline. In this case, we may need to increase the recommended consumption of nutrient-dense foods or possibly avoid energy-dense foods that may provide low intakes of specific nutrients needed for health. Following this reasoning, dark-green vegetables and legumes provide specific nutrients and fiber at relatively low levels of energy [16] .
Special dietary patterns may be needed to cover the requirements of population subgroups such as the elderly, who will maintain or increase their needs for specific nutrients but in most cases will require less S147 energy because of their lower activity level. Similarly, women of childbearing age have an additional need for iron and thus require extra iron and ascorbic acid at the time of the meal in order to enhance absorption of ionic iron in the foods consumed. Meeting vitamin D and B 12 needs of the elderly also requires special considerations, since because of age-related changes in skin vitamin D metabolism and in gastric acidity, they are unlikely to obtain these nutrients in sufficient amounts unless they receive them as supplements or in fortified foods. In summary, FBDGs need to address the health consequences of dietary insufficiency, excess, or imbalance with a broader perspective, considering the totality of the effects of a given dietary pattern, and not focusing on single nutrients alone [5, 16] .
The complexity of FBDG communication and implementation
As already discussed, the complexity of FBDG development should not be underestimated. A carefully designed process should result in guidelines that are credible within the context of national nutrition public policies, and ultimately the technical consensus should gain support of the various stakeholders. Nevertheless, these are just part of the necessary process to take FBDGs beyond the letter of the recommendations and have them contribute to shaping food-consumption patterns. Another important component is translating a credible policy into effective action. This involves integrating scientific knowledge into a process in which contextual knowledge of local conditions, societal values, and economic and political interests plays a major role [17] .
Unfortunately, the knowledge and critical analysis of successes and failures in taking FBDGs into action are not yet well documented in the literature. Of the countries that have developed FBDGs, Canada is one of the few that discusses the importance of communication and implementation of their food guides. Health Canada, in the process of updating the 1990 dietary guidance, appointed two advisory committees: a scientific review committee and a communication and implementation committee. The second committee's mandate was to translate the nutrition recommendations into dietary advice for the public and to recommend implementation strategies to facilitate comprehensive use and integration of the dietary guidelines into the policies, programs, and messages. This second committee designed an inclusive, intersectoral, and multidisciplinary process in fulfilling its mandate. Consultations with stakeholders were designed not only to gather input on strategies for implementation, but also to maximize consensus on one common set of dietary guidelines to be used by all when communicating with the public [18] .
It is now well recognized that there is no direct road between knowledge and action. It is also acknowledged that bombarding the public with multiple and often conflicting nutritional messages does not lead to better nutrition and health [19] . Food and nutrition issues are complex by nature; as a consequence, they will require solutions that recognize these complexities in addressing implementation strategies. Based on experiences from nutrition education and health promotion fields thus far, it can be said that awareness or even a high level of comprehension of FBDG messages among the public does not necessarily result in overall improvement of nutrition and health [20] . A strategic nutrition policy and comprehensive as well as sustained culturally appropriate dietary intervention are needed to achieve significant improvement in nutrition and health in a given context [21] . FBDGs thus can be an important complement in the process of overall diet and health promotion interventions. Nonetheless, they cannot and will not bring about dietary changes in a population by themselves. Some considerations in developing future FBDG communication and implementation are discussed below.
One of the recently proposed strategies for improving the FBDG development process in the United States is to consider developing messages that will lead to behavior change among the public [22] . Contrary to this proposal, knowledge of communication clearly indicates that messages alone, regardless of how well they are developed, will not lead to behavior change. Behavior development needs good facilitating processes that can influence both personal and environmental factors necessary to modify the intended behavior(s) [23] . It usually requires a strategic and comprehensive intervention to address and support the expected change. In normal situations, communication is often only an important complement in the development and implementation process, and message design is only one essential element in a communication process. A realistic expectation is needed of what FBDGs as a concept can actually contribute in a given society. Based on this review, we propose that countries or communities should first consider the development and implementation of a strategic and comprehensive culturally appropriate dietary and nutrition intervention. Within this framework, FBDGs should be designed as a complement in the development and implementation process if dietary behavioral change is the ultimate aim. Norway is noted for this successful approach. With a strategic and comprehensive intervention, Norwegians significantly changed their diet-related behaviors and were able to lower prevalence of heart disease and other nutrition-related chronic conditions. This was in fact achieved in slightly over a decade [13, 21] . In Canada, as an important part of overall health promotion efforts, the communication and implementation advisory committee also positioned FBDGs only as Dietary guidelines and nutrient intake values S148 an element in changing conditions to support healthy eating, which went far beyond the provision of information [18] .
By nature, FBDGs are a generic nutrition education tool. Strategic implementation accompanying the guidelines is definitely necessary in order to bring about significant changes in a specified period of time. Along this line of thinking, the objectives for FBDG communication and implementation should be clearly stated, measurable, and realistic in order to justify the usefulness of this concept in a given society. If behavior development is expected, it is critical in the communication and implementation process to pinpoint "which consumer(s) and what action(s). " Moreover, a consumer-centered approach will be needed, since consumers themselves are key actors in the change process, with perhaps an exception during wartime and other extremely insecure situations. The bottom line is that people, in general, will not routinely follow expert advice on food selection just to improve health [19, 24] .
In developing FBDG communication and implementation, therefore, a few important assumptions should be considered. First, most consumers will be either only mildly interested or not at all interested in FBDGs. Second, it will be important to set up or to utilize environmental support systems in transferring information into appropriate action. And last, careful consideration needs to be given to delineating specific target consumers in terms of their demographic and psychological attributes, their lifestyles, values, and belief systems, as well as their media habits. In most complex societies today, a "one size fits all" communication and implementation approach will probably be ineffective.
To formulate meaningful FBDG messages, consumer factors must be considered as well. For instance, issues such as the public's attitudes about ideas related to FBDGs, other ideas that the public associates with the idea of FBDGs, specific needs that the public expects FBDGs to fulfill, and specific questions in the public's mind regarding FBDGs should, at least, be well understood by those involved in developing FBDG messages. Therefore, consumer research is as critical as scientific reviews if FBDGs are to be more relevant to the public. Development of the US Food Guide Pyramid was a good example of how consumer research helped select a graphic representation of the dietary guidelines, which has become popular in the country as well as many other countries around the world [4, 5] . In addition, it should be noted that the development of a graphic representation is a creative process that should be based on a good understanding of consumer factors. Unlike science, there is no one correct formula for this. To make it work, the visual tool must be meaningful in the mind of the public, not the experts. For example, some suggest that a choice of a familiar graphic might convey the message better for poor illiterate target groups [25] . Only a systematic assessment among the target population can indicate the level of effectiveness of a selected visual tool and enable its modification according to consumer perception.
Also from a communication point of view, FBDGs as a concept to promote national nutrition policy and at the same time to serve as a food selection guide for an individual are challenging exercises. To be effective, very comprehensive and sustained communication activities will be necessary. Without commitments from stakeholders on strategic outcomes of these exercises, it is very likely that a society will only bombard the public with more nutrition messages while an increased prevalence of diet-related diseases is observed.
Communicating and implementing FBDGs to promote the overall health of a population is usually multifaceted in nature due to the complexity of food and nutrition at both the individual and the community levels. It is therefore proposed, especially for developing countries, that FBDGs should be considered only as a complement to a strategic and comprehensive dietary intervention or health-promoting intervention, which has a clear vision of success for a specified period of time. If this is not a case, FBDGs will only be seen as providing nutrition policy and information that is unlikely to result in overall improvement of nutrition and health in a population.
Harmonized approaches in establishing global FBDGs: possibilities and limitations
Reviews of experiences related to FBDGs around the world indicate that significant numbers of guidelines tend to be similar in their purposes, development, and uses. For instance, a number of guidelines in both developed and developing countries recommend a variety of grains daily (16 guidelines); a variety of fruits and vegetables (19 guidelines); a diet low in saturated fat and cholesterol and with a moderate content of total fat (23 guidelines); moderate intake of free sugars (16 guidelines); limited salt intake (22 guidelines); moderate consumption of alcohol (for those who drink alcohol) (16 guidelines); and maintaining healthy weight or performing physical activity each day (30 guidelines). According to this trend, unified guidelines should be achievable and possible, with some exceptions such as calcium and vitamin D [5] .
One important criterion for good FBDGs is the use of science or evidence in their development. To do this, however, it is necessary to have available databases and research to back up the development, which is not normally feasible for developing countries and even some developed countries. Collaboration with countries that have more capacities and available resources in developing and continually updating an appropriate evidence base could be invaluable in preventing dupli-S149 cation of effort and allowing each country more time and resources to address country-specific issues [26] . For this reason, harmonized approaches are desirable. In sum, a global harmonized effort for scientific reviews for food selection guides should be encouraged.
Nevertheless, it is proposed that a single global food guide as dietary advice for the public should be discouraged, especially if it may be construed as an "authoritative nutrition education tool"-i.e., let the global Pyramid guide your food choices. A complex problem is only rarely solved with a simple solution. Based on experiences thus far, significant dietary changes for better health at a large-scale level can be achieved, but a strategic and comprehensive intervention is necessary. FBDGs can be a good complement in this process, it is believed, if they are designed as an advisory nutrition education tool together with a process that encourages all involved, especially related professionals [27] , to take the necessary action to improve diet and nutrition within the overall strategy selected. While harmonized approaches might be desirable at the scientific review level, a process that would make it possible for the global community to come up with a consensus on unified food guides is unimaginable, not to mention a process necessary for communicating and implementing them to the global public.
Based on cumulative knowledge of how diet-related diseases can possibly contribute to socio-psychoeconomic costs of the global community, countries, communities, families, and individuals, a global effort on nutrition and dietary change is urgently required. In the conceptual representation in figure 2 , what is needed is a global facilitation process that empowers countries and communities to plan and implement culturally appropriate diet-related interventions. Scientific knowledge of nutrition and diet leading to recommendations should be evaluated in the context of the implementation. Moreover, transforming relevant diet and nutrition knowledge into good recommendations should involve not only the biological, medical, and environmental sciences, but also the social, economic, and political sciences. Most importantly, recommendations will turn into action only when stakeholders at the implementation level actively participate in the change process. Achieving public confidence requires partnerships among scientists, policymakers, community leaders, and consumers in both the development and the implementation process [28] . Thus, in terms of giving dietary advice to the public, diversified approaches should be considered rather than unified approaches. Diversity in communication and implementation with a shared purpose is proposed; for example, our global common purpose is to promote food for better health while each country or region is encouraged to use a contextual appropriate approach to offer dietary advice to a specific population. We suggest, for example, that the main message with global coverage be "food for better health"; based on this theme, specific contextually appropriate guidelines can be developed for specific country or regional settings. In summary, success in achieving dietary change will occur not because countries or communities have good or even the best FBDGs, but rather when key stakeholders in countries or communities take sustained action to improve diets and nutrition. To take effective action, knowledgebased food selection guides together with participatory development and implementation as well as culturally appropriate strategic communication are essential.
Conclusions
The development of FBDGs has stimulated a greater understanding of the role of nutrients and foods in FIG. 2. Proposed framework for global harmonized efforts to promote food-based dietary guidelines Dietary guidelines and nutrient intake values S150 achieving optimal health. However, this valuable knowledge has not yet been translated into a significant improvement of human health and well-being. Harmonization of efforts is needed now to link knowledge and action and to reduce the burden of diet-related disease in both industrialized and developing countries. The food and nutrition community should be ready to move beyond offering recommendations and participate actively in the implementation of the knowledge gained. The possibility of defining one set of dietary guidelines is indeed attractive, considering the need for uniformity in the global village and the potential economic benefits to producers and perhaps to consumers of having a common regulatory framework.
Are unified guidelines desirable? Cultural and/or ethnic differences may determine the selection of population-specific foods to meet human nutritional needs. Yet these differences do not necessarily imply different dietary guidelines or different regulatory frameworks. The optimal diet need not be different from one population to the next. It is obviously unnecessary to have different nutrition labels of sodium and fat quality for different countries. The only justification for national-or ethnic-based dietary guidelines would be if there was a solid genetic basis for nutritional individuality. Present knowledge of the biological basis of nutritional needs, in most cases, does not support genetic or ethnic specific nutritional recommendations, especially if we restrict genetic differences to those of public health relevance.
Are unified guidelines achievable? The answer to this is that for some nutrients, universal guidelines are certainly possible. Dietary guidelines can certainly be harmonized following a unified methodologic approach to define them. However, there must be room to accommodate environmental variables that define nutritional and metabolic characteristics as well as the specific epidemiologic situation of a given society. Universal guidelines may be desirable, but they also present new problems and novel challenges. There is a clear need to ensure that guidelines respond to the ethnic specific, cultural, and social determinants of food choices.
Global guidelines will fail unless they provide the necessary options for individuals and societies to select the foods they prefer and combine them in the way that best suits their taste and other sensory preferences. A single unified global set of FBDGs will fail to address cultural diversity and the complex social, economic, and political interactions between humans and their food supply.
Globalization should promote diversity while sharing the common purpose (harmonization) of securing the right to food and providing a better future for humankind, especially the most vulnerable. Presently, there is a real need, in all countries and regions, to reduce the increased burden of diet-related disease and promote quality diets and better nutrition to realize the potential for human development. This requires determined global harmonized efforts, both in terms of sustained commitments and reasonable investments in support of key strategic dietary and health promoting interventions. The development and creative implementation of FBDGs, nationally or regionally, with a strong global scientific support and facilitation will definitely leverage the much-needed effectiveness of nutritional development around the world.
